Endogenous parathyroid hormone-related protein functions as a neuroprotective agent.
Parathyroid hormone-related protein (PTHrP) was discovered a dozen years ago as a product of malignant tumors. It is now known that PTHrP is a paracrine factor with multiple biological functions. One such function is to relax smooth muscle by inhibiting calcium influx into the cell. In the central nervous system, PTHrP and its receptor are widely expressed in neurons in the cerebral cortex, hippocampus and cerebellum. The function of PTHrP in the CNS is not known. Previous work has shown that expression of the PTHrP gene is depolarization-dependent in cultured cerebellar granule cells and depends specifically on L-type voltage sensitive calcium channel (L-VSCC) Ca(2+) influx. PTHrP has also been found to be capable of protecting these cells against kainic acid-induced excitotoxicity. Here, we tested the idea that mice with a PTHrP-null CNS might display hypersensitivity to kainic acid excitotoxicity. We found that these mice were six-fold more sensitive than control littermate mice to kainic-acid-induced seizures as well as hippocampal c-Fos expression. PTHrP-null embryonic mixed cerebral cortical cultures were more sensitive to kainic acid than control cultures, and PTHrP addition was found to be protective against kainate toxicity in both PTHrP-null and control cultures. By whole-cell techniques, PTHrP was found to reduce L-VSCC Ca(2+) influx in cultured mouse neuroblastoma cells. We conclude that PTHrP functions as a component of a neuroprotective feedback loop that is structured around the L-type calcium channel. This loop appears to be operative in vivo as well as in vitro.